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(54) KB9ico*»] SAWf/t-fX 



(57) [#mi#<OSSffl] 

w©«J£»*ffi©*lE*i©*A©W«fcffi«3*t, mf 
£tt$>J Lfc«R©R*t«« 1 

li(ejE«»tta*Ai)l«SAo««MYicSiS«iii«:«A 
Wi-fftS*©|ft*J-«dU0S/iV^L44S«>ffiH-efc!J , 

ttE»i<&#fifcajs-j-ajB2«>#isifc, fiflte^Jtm 



V 2 

5rH. mlfB^mmffiW^ffl^A. ir-rst. r = 4XM 
StTift'O. 8/«CV^L10(O«SfflT?fc9 » 

WE«3«sm«H:T/i' ? - * ^mmx^m z tixts 

& m$0. 02 1/ > L0. 04 cDffiffl t? fo 6 SAWx^^ * t?fc o 
»!E^5'-7P-^il.85±lSffet) > SbK, fl&E 
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t wn£.&m%mm<oM&M t omii/ummi. 5-20 
z&m t -r ssawt-v^ 

[1**1 5] ¥««coffifl;ft:i N 

0 =2.775X (0-32.5) +6.5 (£) 
fE^<7-7n-;MS3.1±l$-C&tK buIBM 

i <viiftbmmm2<r)j}fab<ot£-$-ft%.fr, m^v- 
7v—%<n±igmmui*ix'*>z-bZ'%®bi-zsM 

^fc9<D#tt^gRcoS*f^Sra r=4X 



4 

mtfsict? ? s ?xms&t%x^zzb*iftmb'rz>sMi 

Nr b mm^mmmm<DMWM t ©jtHr/M# 1. 5~ 2 

/^s. =. t? j*&mmx*Mrfi £ hx& 9 , tire&gftt&z) 
«nE«w*i ±oe«j((i©jtH/ a as Biro. 02^ lo. 04©® 

lfcM^ x I$(£71/jMn L-3Q0O^HT*fe.5 r b *!$mb-t- 

*^PJ(i, ^tt^ffiS (£*Tfc*5^TSAW (Surface A 
coustic Wave) blfJS) fcfll^fcTW* £■ U ft 

*5V>TIDT (Interdigital transducer) tPf^) £ > » 
ffF3886504-l§-4** % & § 1/ *f±4*HBg61-281612»&*fc 

vhzm^x*<Dx$iit:ft&&<Dmmj?totLit, 

Wffli^i: tT&^oT^S«^^«^1-5SAW*M^ 
fc Qtt© « t zzbtf&gbteox^ 

5» Sfc, ST* y KSAW*«^f±, Ufcja««SkatttS 
bA,b-OXi>Z>j>K 2 ft&SffiSc /» «-3. 4 X 10-8/t 2 
i:Jt(S«j*#l^ SfoT. SAW*S^(Offtf^fi^t5fflX' 
$)5-20 < Cd^80 < C(O?a$teBBr*^)100ppn 1 (7)jlS^^k 

bfcta«#tt»^ LfcsAw*ig^^stt^ s ^||^ fe 

So 

*^KfC*3(,^TI4, ST*^ HSAW#S^^i*|cj3|,» 
T» itOtfiifc««*ja«#ttSr^k$^ 5 - i: / >c<Q 
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ifc, Q«©l6i±i:*fc«a[*a«W4«:$e>fclRl± 
a t ft 5 $£St- 2 0 * WMX t 5«J«:fr 

7Cjf MC«fco-C*llFCS (Frequency C 
ontrol Symposium, 1994^6^) tS B 
HrflelSSWSE^ (The Institute of Electrical Engine 
ers of Japan, 1994^9 8 B) f£*5l^T, ST* y h 4 

3?ffi^^lc*3lt5^7-^**T% (*, ^, v) = 
(0.. 96. 51, 33. 79) (£) jfr&W^gaSgt £*VC ^ 

:x^£&WcU Q«0>Xv*SAW#8?-«rJigii-S:: 
E 1 14, *%B^OSAW*S^W^^^1-m^ElT*fo 

5. 

Bl 2 (4. **IJB© 1 JK- hS©SAf gtS?-©*!*** 
-f^Fffilll-CfeSo 
1213 14, #38W<©l^hS©SAW#M^eDSft'5#J 

1214(4, h-*A'R««»ri:#«fiMfc<0Hffi*r* 
12)5(4, «®<0^J9H*iJ:t;#tt*Sfiw&ftAWJt 

So 

H7I4, IDT0££ftW£0RBBmM. SMSKOjgtt 
* MJ s'7'(DgafiP B ^*3J;U ! lDTtS^Siw|^p 0 15r*-r 
tSrBDT-foS, 

1218 (4, lDTi:R»«wBMB4:, #ilig*gi(0|»&£ 

*t^7 7t?S)5, 

121 9 14, IDT*JJ;0!SWSI(Oiee«r^Soffl^$iirfc 
k f Wft £ 6 k Q<1 1 ©n«O-306«l £^"f if 7 7 V 

12)1014. ftgO 7>S-72.5g-C^S</)^25g*Jj;U : 30S 



121 11 14, £g 6 #-72. 5&T'£g </> #25&i£<g<OIf ,6 

12112(4, ^•7-7n-^©ffijE*L-7t*fi[^©fil.'i; 
5r^1-[2l-Cfo-5„ 
I2I13I4, ftflEfl##5j25*a»e>50«©«ffl-?, 1 

(ante, A«e*^2«^e>9«<ot8ffl-e, 

aW*t^S0 £ <!> t^l^M, *5j:t5AF = 

I2H9I4, 2^#ft^ t^«e<7)§s#^^i-^7 7-efc 

So 

12120(4, !2117{^-rA«CD«a^.-g-t>-B:Srffl^fc*S^- 

I2I2K4. lantc^-r^swjte^-g-^-yrWTKfa^o^ja 

^tt**t^7 7T*fo5. 

12122(4, SffiW|SB*[SlWPFA*^(D-fJxiv Qfflt 

[2123(4. PFAkftm* t©M#*^t^77tfo5, 

**jt* mmwy-m k Lxum L-k.sAmm**m\zk 
^x*&wzmv<mw-rz><, &*&<nm'&iuz. 

i > 5 co©«- k tt S <> a. /> l 

it/f, t^**6Y«2*r;Jcft©SftiaxroiH)9»cS^Fft 

li, SAW*g^.^^ fi g;-t-5iDT20*5 4l>'SM§l30(4, tKb! 

SlsI«B$*fcX' (»Klfto-CE«$lx5. SAW#ig^l0 
?r«fi£-rS* B 3 B >i-5(4. !7i^l^bZ' iW^±0$Ih] 

•5 J; 5(-7J y l-$ix5<, 
fcfc. ^S0Js4O 5 *Sr^-'t'7-ft^T'^1-i: (0, 
so 6+90° . 0) ^gW^^(4SB#ff*|6] 
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Sr3E'(+) b-fZo A**©«fco^Tf±. + 

*-[6](c|H]teLfc4i^i-^l6](clElfeLfc^tX'li, * 
(D^i-Wttlira— XfcSo -f-^t>*>> +*|pIi:-*(Rl« 

|o]X£>oXt&V\, 
IDT*54l^*Hf<OiBS 

H2*iJ:tfH3fc» **Wte*»*»4XiSffi«« (ID 
T) 20}84U^*>r&30<£>B2g£^LXfcSo IDT20I4, |b] 

Z'tKWm&Zlait Xmibfrb Mxf CD £^f®&22aio J; 

Z>*22bl4, M&cdx' ttfci£SE-t-SJ:5fctry^Pfcafe 

WcgBSi^ftX^S. ^CDIDT20CDX' tttCftofcWffilJ 
l£f4, Rt|flgS:M»tT-»©S*t«30a*Jj;tW0baSEll . 

-?:Jim©St : rSS30a*Jj:O530bH, X' $4 

s/:7*31t£4oX«J&£*UX^So *ffi22*S.£tf 
M> S^m, 5 <fl±fCAl, Aufc5l^ 

xs<* - ism&tz> - 1 k 4 ti - vsr^-r 5 

few? 5 - i §<. 

#38W<DSAW#g^-10lC:io^Xtt, IDT20*J«tt/S:ltS 
30a*J it>*30b(^gBe{C3i^/P^-W Srggffl U 

££>fcl, IDT20KS:£-f S#[p]> -f^t>*>#14«SfeO 
teffioOitfT^fiXfcSX' tt fc#U**A'¥ 
- <£> S * ISJ X h S V — 7 o - <0 15 (p1 5: * * — t 

So 

^/U^-ffl Z&frmoM&te. (THE INST 

ITUTE OF ELECTRONICS, INFORMATION AND COMMUNICATION 
ENGINEERS TECHNICAL REPORT IEICE, JAPAN) US87-36 
(pp9-16 (1987^9 ) <0 t^*jU*?-m 

SAW*fi^-10Kl*SV^-CB:, IDT20CD h-*^Rit«#r«: 

&<£>il<9£«U -cottw«£ffl£ISI3:0.8~locD$&ffl}c 

K:3tLX^S. 

r =4MaH/ A ( 1 ) 

fc£?U MteIDT<73£MtBW$22©*|-it a JiHffi22 

©l*Sfct)©#tt^ffiigiOK*f#S:, Hi4m*t22£fli 

•5 0 ST* s> h*fi«SrE*flc©sRE5 £ LXggffl L7;u 
5 =-7-6, (Al) -cmffi22S:*^L*:»&-U:*Jl^T. a 
0. 255, H/ A. #0. 03*5 4 tJ^M^SO i i: 150~170MHz<O 

CD £ # T 1X2. 448S& £ & So 

EUfcl, 1 jK- hSAW*JB^-»c*5^T, StlfcMSr^fc 
fcLTh-^/i'S*t«*rS:«fl»U. *:cd£#cdsaW# 
«^eD*«ig®ro^bP«^£*LXfcS. /i4b\ R» 



L-T^ffl^lBgT-feSri^JSo 

r t < ■*■ s *:»K:ttiBi»fc#-r5»tt 

*B}ficDj£;ftcDJtH/A£*#<-rS£, Sffi&fc&ttn 
*smtb, ^©i #Mf±^160T*fcSo fcX, r^o.8^ 

kioggrof£Hx;fc*U4\ iDT<o£^f«£K:4S^* 

ffeSrisoicBStU ^cD^fflrtx*t#:M£-'Xxf;:£ #cd 
«ffijgff£, *|gu~<A- (t°-:?WCDW<A<App) oft 
*ffi£ wBMSSr «S.Ufc*l*«r* LXfcSo *EX*iJS 
J; 5 , H/ A #0. 02 d> 0. 05 £ ± # < 4 S JwOixX #S 

5fc««RJ»i««*©JtH/a.i6S0.06^jfi<J< *B 

S„ 8foX, H/ A. (40. 02/5^0. 06CD|SB/4SM4 

mMLXls%0<DX\ tt$tMtf300U&-£X'* 

S fc*litl, H/ A. 140. 02^1^0. 04SgXfoS £ b i* $ b 

r <D«SfflH/ A SrS^-fS r t #S* 

3/^©*^:Nr <DJtNr/M^l. 5—2. Ot Ltci§r£\Cgc&<D 

#mmmi>m % ti s r b t>m s „ 

*W(7)SAW*ig^-X(4. IDTCD^W^^^^^ 
^Stfct, SWfi»R«+<L>ffl«^C^(i»?-Sc$-ti:S 
so itiat), IDTgm-*3ltS^^=¥-KCiifcaiJI 
{c*P^., S«Stci?»^^/P^-5rMD^*S^*S:[6] 
±LX^S„ r^gf, SAW*S^<0*S3fe|5iSSrS5* 

X#So 

H16(C X IDTWftjWaV^^V^WWtti, SMS 
wSW^tt^MB&^^L-XfcSo 3Blft-e*Lfc±5fc» 
IDTOSESfSattOld'y^Pti:, S*t#©i»fl:ro hT y f-P 

&<d o hmmifi tr- ^ «c t * s^w =« ^ ro+ 

So ZtDtctb, *0>JX«±lDTO5bV^Pti:RWISwf y 

^Pr(7DifcPr/Pt$r^ft<^b, ^tl-bO^'L^jS^ 
. cofl£4:(Jtf-g:$-ii:S4 5KLt^5. ^(75^, IDT 

T-Sr*mx#-5„ *^J(OSAW*S-?-XI4, El5ic^Ufc 
4 5IC, Pr/Pt^l. 004~1.008S*{-S'^b. ^/U=¥ 

-©K CiifeSd^wifiii^lgloXV^o 
so f jx^-Wft/i5IDTi:R#t«i:©BllWgtt:. » 
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=e- wxT-yrxmWuD&tkZtoffltzXiic idt 

RW«30*«IDT20fcBWLTK«3;KT^5»#©IWifi 

mCKnfeLXh&e IDT20I3, £Mjfm^22a*Jj;tf22 

&0\C&feVXt>Zo IDT20OS:W§l30ft!l(Da; 
Si:, £fcf3230CDIDT20{|!)<E>jg&;*. h y •yT'iOimPnlg 

i±. nmm±<Dmmibi:mc\c®i£Lx. kws§30(did 

^UTfcS, *0-C«» IftTfl g £ IDTW A 9 
(OaS^^rotV^PgT^L, Pg/Pt(DS£&m*_X&M. 
l^/PSrSll^LT^S. *l3^t3*J-5J: IDT jj£ 

©f y^Sr-f b-fir^T'yT^igKiiSiaiL, *«i^< 

Z.<Oilo\C y IDT20*5j;l>!S*t§S30$:iim{*T**)5* 

by s'^3lSr^!7-7t3-(D^-(B]Sr^^-T-#SJ;9lc 
U= (f , + { p ) cos (0 sj -i 



mft&^mmmsfe&tezvMkfrhz-xsAv&m^t 

L.x+#xhZh<Di>mbti?>ttembfo\ :ofc 

SAmmi-t \^Xt±s<7— 7a- ftPF A btiLffififctii 

?z>jjfakz- : $izitz>zbtimviX'nmvi>\ %z 

X\ EI2J^l,fcJ:3tc, #&$Eft<ott# 

y<! t7 - y n -^PFA l£ [6] a»o T SBS £ ft -5 J: 5 (C 

<D£oiz x /<v—yu—<Dj3fozm,&22*sj:tfE.tt&<D 
h y y-73ix#'<— fsr t{cj;oT. idt?>{Si 

-yu-nXm^^it^Zjux-nfflc&tbtyZktfz. 
bti&z.ti&9l1-&. W&gtW&<os<y-yv — 1# 

h^Pi (j =1,2.3) <D&*&}!$&b LT, 

2Pi=k <uA2c s jCp k C ijk i { (li-Tjpdi) XU/w 

+ 5 p XV/w} (2) 



30 



* 

• P k) 



(l p-1 s ) sin ( 0 sj~ e pk) 
U s + $ p) sin ( 6 sj~ 0 pk) + dlp-fl s ) cos < fl sj~ 0 pk) 



W= (6 s + | p ) 2+ („ p _, s ) 2 

f^K f i + j i, i imnm ( j ttdMk^ffi) « c 

HStjR, C ijk i»4#tt^a: (i, j.k.^l^.S^irS) . 

±IE(0 (2) SC{c*i^T, *M4*Si«fc0>e*#|6iaMi 
^b-li-T/.C^*,, SfFit^b«il^*>5t, 1972^m 
(Sinetu Section of IECE Jap 
an) T-^BJ#(C«tt)M*$Hfc«t9tCf j + j tj j £ 

HI 2 Ji^ UfcSAW^jgT-lOJCtJ^T. IDT20CO3SM^ft 
®22a*J«tO!22b?r, Ptt^EKWfilBWeiffi^^T'foS 



sj 

PFAfCftoTlBaUTfc-S. IDT20WpHftiJ{M4tt-f- 
•5SWS30aJoJ:l>*30bt, IDT20K»L,^««^flM4 
LTiBSU, ^^-^a-^PFAlC^oTM^TfoSo 
^-^^*tV(OSW^30ai5j;O!30bSrltfig-f 

x' Wilcil^-t-s^rSncsFtTtc^, iftib^Hi^/ 

-^PFA(Cfe v oTgaSLTfe5<, ioOfcfe. ±f2<E>5$; 
(2) {cSr5#^LfcJ; ^'7-7a-^PFA{C«i 

oxmvsrtz>wvkmm&i<D^*/i'¥-mm2o, ^w§§3 
Oafc J; i/sobwPa'j^ mmcmtiZ :ii<^7-7D- 
^PFA(cffioTa«U. *Sa^^-f-5o -?r»fe*, 
M®3L*/is*-<Dm$:&mtr>X'Ptl:< , SAW*J1^ 

so *SV>T. SWS30a4oJ:U'30b(DPFAttiriI32-r2)^(SlW 
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*§WrSr, IDT20©PFA|fiiiE£r5:/jft©i|>gWtiPCfc.5 
IDT20, Rj*«30a*S.fctf30b, § b^rixf) Sr*J*i" 

"Cfc, 1-J&t>t>*-e*V^S* *f«-^!7 — 7n—fcPFA 
©#|6] f-ffi .He ioT, X' W^TSjlcIDT^RtJ 

^x.5^i: ±oTSAf#fi*©Qf*©efc£&B;h,<&. 
' H3IC, Sl*S30a3o.fctf30b£lDT20te#LSM4*ffi 

*5 £ tf30b© X' ttfce£-t-$«wr«rJEtf5 r t <t o 
■C> ^!7-7D - £PFAtc?So T^SS-r 
BBCii»4^>f7'©SAW*fi^-w«i|Sr*L,-C*>5. 
©SAW*g^lO(± x IDT20©X' tt{CjtSi-5*|Piroi|Bwt 
l£*f U (BwrWiSlf ^RW«30ai3 J:l«0b«:IDT20©Wffl 
(-IBBLTfoSo SWSOWwrtt, ^I7-7n— APFA 

fc-?%Z>£o\cmfe£ivTioy , IDT20^?>Xr7-7n 
-APFA©^iRiK:eMH-S#tt*'ffi«[©3:*/i'^-©»i 
£ A/ if SrKtJSf 30a}o £ 30b(' <fc o TSU U Jbia©SA 
W#g^i: HSUc^*/^-©*!^®^ C i 
tm'5J:5C<tot^5. #0i|©SAW#«^-tt\ t£ 

5fe t K#tetttB©eiR*ipjfciDT*j j; tfg&fs&asgas $ 

GttB ©fc«S* ft fcKW $ ftT 6 # » £t*3f ©*S £X£ tf 

fc^-fitC-LiB LfclH 2 3 © <fc 5 ICIDTfcitf 

*LTfe5„ i^?3©SAW#S^-(4. BE«*i: L-TTkfsS 
T# y h£ffl^fc*«J3&»2Sl50MHzfl>e>170MHz<D#J6 

Qffif4^itifCfS]± ^'7-7n -©*[S] i: IStff? U> 
fi& 6 # 5 gifi^lc *>^T2. 5 X 104 i #?frfcffiHQffi«: 

01© (0, <J>) Om^X* (-72.5.25) 

i:, (-72.5,30) ©x' **#fflfctttte3-e«H-<&SAW# 
u ^©^s^tt^iy^ufc, i©sy^ct 

25a3fi^-C^XfcSAW#S^(w*3JtS^l&»m«#tt© 
^ftSrH-gU ^©^^HHltC*LTfe2> 0 r©ffg 
{■Ljo^Tte, ^A-3r-©e^fa©ffi#, 
/<17-7n-^PFAIi#ltUT^^^, BlUCtt, 

m*<Dm&$mmft&*-7<om&x'mmemaxt. 20 



(6) 

t, r* $ ffl tt# 2 ft IS 20©£ & 4 fc*hf 5 £ 

BloasitfHii&JfcRI-* fc¥U3' J: 5 fc, HSU UfcA 
#25«<0ST# s> hSAW*«^-©jl^ictaS#{±<±, 
TS^©?l*0max/5SlOOr;T-fo«9, SHMg*H: «fc5 fcfcft 

&©Ji}g£$M#ttl4, m^©aSE8max^20 < iGT*fo 
9, ttftt£J:5ft«*!&S25&©fc#fc»£-f-S 0 ^©4 

tX' tt^O/jt-f-AICH:, it) fc-4.75 

«/h$<4S*l6ifc-fixTV^5ri:^*JoT«0, ^SE 

xnW.ZhZkvXhZ, ffio-C, Srt©Hteft0Sr^ 
?r*t#ttSSS©gi*|il t ^^/u^-©eS8*(6j<£r 

^^ic^^ L.fcSAW*S^-SrHmX'# 5 1 #x btv^o 
012(^, a<!7 — 7n- ^PFASr+^lRjlCirofc— Jfe6<) 

«©e*R*I«ilSrX* tt^^-TSo r©X" tttt, 7kf B 
©mMtt+XttSr^^^' HHB$*fc«-C*>9, 
<!>' li«T©5£T-^£ix5o 

=<J>-PFA (3) 

^tt, 5fe(Cl2|2fca<5#IftPJLfcIDT*5j:i>*SWS 

a5iE?ij $ titcWteMf&mmo* -pfa©*i6] icmte $ 

30 *i&S#Sc4r*-r*(S](CPFA©*fS]4l5r-ife^-B-ix 
liA^o @^©42 > 43*54^44^, SAW#g^©S|ftfi 

/f*5, .^©J; 5 ^#^*I4. tfrft©i&£#ttfc:RBf> 

tKSJES^©S3£ 

r. ©4 5 fciDT*i«tWSl*|*Sr#tt*ffli»©i*/u* 
-©e**|6]Sr*^— T5 i 5 ^628^5 :il:J:o 

40 fcj&J-ets. ^»bfl:iift^if{cfflv>bitS*S^i: lt 
««H±© Lftl«tli|:oiSfi:45: t ^b^^ Lfclg 

«*.Ht-2o , ci»?,8o , c«)ttffl-cteffl-rsfcH:$e>fc«* 

so 25*^b45g©®fflT- > :fcg(MS|Sl£40g/5>?>47g©® 
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TfcS. aft. »T©*fc*LfcJ:5lcffl**»«tttt 

Af/f=a (T-20) +0 (T-20) 2 + y ( T _ 2 
0) 3 ( 4 ) 

a f /f ttafCfctttt ssAW#g^©jg| m&&m 

fc*. Hl3li, 9t\zmWLti£i>\cH/Xt UTS* 
0. 02^0. 04<73|5fflK>SAW#S J ?-&fl&&i: LTSLTS) 

ijfc#,»ari^i&SSAW#& J ?-©ffirt<0|p| 

*©W3e*S*i:, ^ 0 y-7n-^PFA^^LTfoSo * 

fcVMT, 2 -2. 5X10-8/^2^7^* 6. - 

tlft, &%(DST* y hSamm : f-<D2fcmmi3 #-3.4X 
10-8/t:2-cfc5ro{r^-u, ^K>2/3«Tt(Sl/^T'fo 

fc, r^^l^^cOliSH-^li, y<£7 — 7a- ^PFAt Oft 

^A<=fTX.2>o ftoT, Aftfl A5HI^25ft/5^45(DtaSffl 

n -^PFA«Aft * #40g{;Liaws ^Sr^-T,, «£ 
umX\ Z L-fc^g 6 /4S«Sl£25g??!>> f>37ftC0$iS 
^S0^S33±lftT% £&<M 5 42. 75± lg<DtjO 

#oT\ r<O^SI5HSr^A/fc*ftged5»5l?32gA^37 
St?^S * ^ISJ?40a^f>44gcDg5fflw§3»r^'ta:^^o 

t -1.6X10-8/^2 t'&$k<DSl* j> hSAW^S 

$H2>. **5, ±E<oft««iQBfc*J^Tfl*«c»«*H± 
(0 3^Stt'fc2.vll- 1 X10-10/ < C3j^Ti^^f-']^ 



74 

Bl5fc, Me £33gi: t UT, £g<f> £42ga>b4 
3. 5g®5fflK*37coT£tt£-£fc4§-£<a 

£ , . ftS. 0 msmx1t>m<!> #42. 75g<7)SAW*gT-teenia 
Vm3X^LtcMm'& S £t£SLTl^*lM£3SCDSAW# 

pfa (i.85g) tm$&L<1r Zt, Qffl<4 2fga±lC 

MCte, 5 &s<7 — 7U— £PFA<7)± 1* ggi 

fSriiWt U\ IDT*5<fctfg&3§£./-?!7 
-7D -^PFA^#lt UTAH* $ -frfc r <7)SAW#g^<Dj§l 

»^aa#t4(i, -2o t c^e>8o < cwi!)f^as«5ffl(c*3^ 

ttffl3t«Vh©ltD=Vh/VOS:ffllf^-C«UT*)4. *fc, 

#tt«ffi»wiSft A. hc, iDre>£g|8W£e>J5JR2Pt 
30 (Ptli, ±iELfc«t5JCIDT<02fiE^Ji«S<Z)h , s/^Sr* 

a=K { (1/D) 2-D / (4H/^) (5) 

K=0.8271XSIN ( jr 7) ) 
7) =La/Pt 

t?S>6. Late. H7lcS-3tiaiMLfcJ;5K£^f«;ffi 

-* ^ fc 5 T* $> •? . r roSffi*MLa i: «1SP B 1 (Dffim 

40 Lb^^L^S-^tt, 7j/i50.5t^S. 

(5) SCtt. ^tt^SK<oeSS!SSrMason^ffilHj?gT- 

3iW2^(Dltt LT^*5r t. 

Zm/Zf=D2 (6) 

y= (Zf-Zm) / (2Zra) (7) 

so ^f,^ffl$n5o 
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2aH/A. = b v XSIN ( tz tj ) (8) 
fc*5. SWyf*fif©SltfSa (a=0.255) £ 
*Sffl*««^£*b#fc££*vC*J!K ^©fi (b = 
0.8271) ££SfflUT<^5o 

±ffi« (5) *<Srffl^T*:^J(07(cftK-lc>Pi-r5S*t# 
&a Sr^SfcifctC, EI16(C^Lfc]SafJtD0 9*>, H/ 
A t LT®^^fi-Cfe6H/^=0.03lcm-t'5flts D = 
0.988£rttA-t-5c r«>*g*, *^JO**)tCKl*#^ 
a t LTO. 1684^#b*V?>o 

fazmW UfcST * -y hSAW*ig^t IDDSfttf) h— *A' 
StttSSfc (T=2.448) &»2.fcJ()Mft$^5$i 
ffiSffi«>*l-^MSr**S. rcDfcfe, (1) S:(c±istc 

i2i.ia*ft&*i>s. iDT*mf&?z&mm%M 

(Dft&Mb LX120MnmX'htHi. JfetCST* s» 

JD jS^S^tt »ftlbtfv> & ^flEfl*£ffl ^ L T 
/<eSAW*M^<£r^m-T?> w b #T'# So 

C0=1.95 £ o £ r WcM (9) 

fcfc'u £ o ttX^«>«l«*"c*> f ^ £ r^M^ff* 

(7kf H «IS^4. 43~4. 63) T'ifcSo Wcf4, &t@cD 

e«e-f-s*rS]i-a:3S'f- ; 5^[6]<oiDT©i>n-fe-T?fo9, US 

5~40^ffl^iKftSi U\, rco'^m, 
Mroft*ffi(4300@fttft£r i^j^ 0 ^*co 

9 ICH/ x ro|5H(4(Sffo. 02 d» bO. 04 

^^-fS^fBSrffl^fcSAW^S^-tco^Tt, ^cDJSS 
f^ft=1#t££5tlg.Ufc„ Lt, QlE^ieK, Jlfitifetf) 

SrlA^fLfco 
1117(C, Ell (C^Lfc&fte&iU^roj&oV^-tf© 

*U(cTWSJ:9{-i^fca^ (a = o) btezm 
^tt&Tn-t&mb, m&^y HiF^f ( A F 
= 0) t^sa^^-tir^^t-fti^ii, £ft 6 #5. 4ft 
iokUHli&tfrM. lftT*fc5.&PlC:fo^T3?S-f 5o & 



(8) 

ft^33ft<75tSffl{;i:Jo^T, l&fi^a/^i&S^ft 
0=2. 775 X (<J>— 32. 5) +6.5 (10) 

®18{£, (io) SC<DfiS;'5i!:-o^Se*jJ:i^0(D5*>, 

£ft 6 £6. 5i U £ft 0 £32. 5m%:fflcnfe UfcTKfs 
io ftemaxi, «ift»alEWtt©2 2fe«»P«>jE<kS:*U 

itaremaxcoibf^tasteH^ 5 hmft<amm&wx'hz>2 

0±20tlcA5 «t 9 £ift </> «rp^{i?:±30 

O 2 2>c#.fc 0 (4. *HHC^ Lfc i 5 {C-2. 4X 10-8/t; 2 
tf> b -2. 7 X 10-8/1C 2 (OtSHT'fc <9 , ^*(DST* h © 
2&.&WtP (-3.4X10-8/^2) <02/3U&<nfe\,^Z 
7PiT a (fl, *) i« (6.5,32.5) jocttJ? (5. 

4,32.1) ©*frf±, 2 ^#15:0 tt-2. 5X10-8/X2 "Cfc 

20 So 

EJ19K, (10) St^LfcM^iO'*©! 

J?l!S^MaE#ttW 2 (4, *5*Jtf*a-2. 5 X 10-8/ 

(10) SCODBBfiiSrWfb, A«fl^Btf4«<cv^7«o 

<D#%KTm^sAmmi-t:mi&x~%z>ib&m : £>o ^ 

30 UTV^(DX\ ^fte OfF^ffii LTi4±SSft-eg. 

SAW*«^waSE*a*»tt©llifOMI[©-'W** Ltfo 
bso^c^^fco-c, m&$c&itmt±68pwb'Pfa*W.% 

fflfe»aft#tt©eJcS$tvfcsAw*igiP>&s^t>n 

So 

Y ft <Dffl.%-& i: LT^ ft 6 #6. 5 *3 i tF^S * ^32. 
5ftrojgftJ:bDi:, AfaST^s' h<75iSftJtSr-&*>*T^ 
UTfcS„ **5, ^fte*iJ:0 5 ** s 6.5ftt3j:U«32.5ft 
©tfiUSH^ 0 <Z>J§-g-CD&fil)£ftV0ti\ 3308. 2m/sT* 

■ #Wfc*SI^T t.«^J!H t A. ©JtH/ A. dSO. 03W 
so B#W-(ift)iftOft'(WD=0.97985rffll,\' (5) 
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#^7k.fi;t£ffl^fc4§^©£W#Jfc£tfllU £ft# 
gta t LT0.2871*S'#f>ix5o tK^ST* j> hSA 

g© (T=2.448) i LT£M*tmffi 

©#&M£ti-|l1-5itt$:M{47ii:ftS. rixJcit). 
*«©*a^*JB^T««Eft«i©*r«cMiS7l»£il±© 
lDT*Rtt*tfi» Kir>Q«*»*>, fflfiiSiaff^ttiSffi 

ZZZk&tifrZ. SAf*«-T-©3feyiJ*JHlC0Ht 
±Ei:ra*K6pF£JlT-C*>S©-C, *f&M©A:Mi»4300 

iiiiaoT, #^©;>kiI?itf£JBi^fcSAW#g^-©K: 

w-*fl=**^*r*fc©-c, eg 2 feeing 3 ks-5#k 

9§ Lfc^!7-7B -a LTIDTJo i U^atStSrE 

BfS r £ J: 9 K^Q«[«r«fofcSAW*a^S:««-f 

!7-70-£cD^£r[g]22(£;^Lfc:„ E]22f4, &3fc©SA 
W#fi^-©4. 5 \£'<7 — 7u—to&%li8. L*i^-?IDT*s«fc 

!7 - 7 u -^PFA £ (D-f tltf* # < * 5 £ Qfc©*** 

©tEST-^-fk; $ -frfc*i-a-©^!7 - 7 D -ftPFAfc^ LT 
$>5, 0 *5 4 4> #6. 5&*5 £ t>*32. 5ft© t £ ©'* 

*5 4t» #5. 4**J «t't/32. lg©B#©^!7-7 a 
-£PFAl43.2a-c-£>5„ H22lc^UfcJ; ZhZ'ti 
©®g©i60 J fc*|6]tcie^-tS*'|6], {4tS© 

bbfcS^, ^©"fiX^ 6 t^!7-7n-^PFAt©M 

PFAi-^ifc Lfc*§-&£ P] ta«©#ttfcii!^QttaM&fe 
fib, Sfefcl, -fft^! 5 t^°!7-7n-^PFAir©^ s 
±3° SgSArt-Cifcixtf, Qttli^Saic«/>^-s 
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A©*-(6]lc#/>-Ct,-rix^ 6 SriffJE-t-Sr il:iotQ 

*ft o V - 7 a -to fcdg-Jt L T IDTfc £ 

Slt§S2riHBLfcSAW*S^-|CJ;oT, ^fiQfiias* 
«J3$E$U52MHz»;i:fcl^T20000-efo9 . «NSiE^I%tft^l 
5Q. ^ffia?lJSft^3. 2pF, SfttfcASl700S*tl/>ofc 
#Jg^©^««fc^«^fcSAW*S^?r^-e#5. r 
ixb©^:fiSli:S§*©ST* * fSAf*«^-tra*«±-C*> 
9 , WSttiBJMW4fi±J6 Lfc <t 9 KST* y hSAW#g 
■?-J:0*Jl*:4*tt«:*-*-. £<bfc:> ##J©SAW#g^f4 

e>©t#©T7>^fi©ffi^3 x 10-9 1 ST* y J.SAW 
#1ST- (ttl. 3X10-8) «fc 9 1 ffiej*fth,fc5fe£tt:** 

W±©#J-m. ijK- ^-^©saw^^-ic 

^>A/fiV„ /<7-7u-toZ%l&LtiIl)T*£j:tf 

^fcffifcT. LiTa0 3> LiNb0 3 «att©JEe{ttlttt$r&J8 
L fcSAW*^ K o ^ T t j&ft S 5 r <t 14 <t> *> ^ A, "C 
fc£o ^^{4, SAW^Jg^-^PSb-f, SAW7^/U 

9— ^©tewsAWx'M^lcfcjSffl-?^ *«5fe«J4S 

»*Ko^-Ctt, P3l§S^©^§SfcSi/M4¥^©^®^ 
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